Identification of a tyrosine-based motif (YGSI) in the amino terminus of Nramp1 (Slc11a1) that is important for lysosomal targeting.
In macrophages, Nramp1 (Slc11a1) is expressed in lysosomes and restricts replication of intracellular pathogens by removing divalent metals (Mn2+ and Fe2+) from the phagolysosome. Nramp2 (DMT1, Slc11a2) is expressed both at the duodenal brush border where it mediates uptake of dietary iron and ubiquitously at the plasma membrane/recycling endosomes of many cell types where it transports transferrin-associated iron across the endosomal membrane. In Nramp2, a carboxyl-terminal cytoplasmic motif ((555)YLLNT(559)) is critical for internalization and recycling of the transporter from the plasma membrane. Here we studied the subcellular trafficking properties of Nramp1 and investigated the cis-acting sequences responsible for targeting to lysosomes. For this, we constructed and studied Nramp1/Nramp2 chimeric proteins where homologous domains of each protein were exchanged. Chimeras exchanging the amino-(upstream TM1) and carboxyl-terminal (downstream TM12) cytoplasmic segments of both transporters were stably expressed in porcine LLC-PK1 kidney cells and were studied with respect to expression, maturation, stability, cell surface targeting, transport activity, and subcellular localization. An Nramp2 isoform II chimera bearing the amino terminus of Nramp1 was not expressed at the cell surface but was targeted to lysosomes. This lysosomal targeting was abolished by single alanine substitutions at Tyr15 and Ile18 of a (15)YGSI(18) motif present in the amino terminus of Nramp1. These results identify YGSI as a tyrosine-based sorting signal responsible for lysosomal targeting of Nramp1.